Iriberri and Leroy's life-cycle model is based upon a comprehensive review of research and practice in the emerging field of online communities-a body of literature that is highly multidisciplinary and growing fast. Unlike much of what has been written, their approach to modeling what attracts and maintains an online community is complex and contextual. Their model is a multilayered synthesis that interweaves social, behavioral, psychological, business, organizational, and technological elements. Iriberri and Leroy's article offers full explanations of the life-cycle stages and success factors for online communities, and a reading is well worth the time. The purpose of presenting a figure adapted from Iriberri and Leroy's ideas is not to suggest that digital libraries are online communities (although some can be). Instead the life cycle model can provide a frame for considering digital libraries in social environments.
Related work in the digital library domain
The idea of considering digital libraries in the context of social, community environments is not new. The report of an early NSF-sponsored workshop on the social aspects of digital libraries (Borgman et al. 1996) framed digital libraries in the context of social systems. Intriguingly, although it was written over 15 years ago, the report's illustration of the information life cycle in the art world (defined as a distributed community with myriad participants and groups playing different roles) seems quite familiar in today's context, in which the social web influences crosscommunity interactions, knowledge creation, communication and distribution. Along these lines and as discussed in chapter 6, Van House (2003) has defined digital libraries as boundary objects (entities that link dispersed communities together).
What contributes to lasting digital libraries?
The first question in the interviews conducted with digital library experts had to do with the traits of successful, sustainable digital libraries. Interview responses resonated with many of the success factors included in Iriberri and Leroy's life-cycle model. The following subsections focus on the success factors that were highly characteristic of interview responses. These were:
purpose and focus; branding and awareness; community and needs orientation; user-centered design, ease of use and reliability; quality content; and funding and sustainability. Several of the success factors pertain to the inception stage, some to the creation stage, one to the growth stage, and one to the maturity stage.
Inception: Purpose and focus

Commitment, engagement, mission
Responses from the interviews suggest that successful digital libraries grow out of the communities for which they are intended, based on a purpose or purposes articulated within that One interviewee, speaking of the major end-user test that preceded the building of American Memory, noted that "they initially thought the primary audience was professors and others in university settings. Actually, the audience turned out to be grade school and high school teachers."
Just as needs and audiences can shift, the appeal of digital library content can change over time. Alternatives can appear for digital content that was unique at the inception of the digital library and naturally such changes in conditions have an impact on the ability to appropriately balance a digital library's audience, collections and technologies.
Community orientation
A few interviewees noted the importance of the builders' being members of the intended audience for the digital library. For example, Paul Ginsparg, the person who started arXiv.org, is a highly respected physicist, and physics is one of the disciplines served by the arXiv. The 
Discoverability
Being discoverable in major search engines and/or other high traffic sites on the web is an enormous boost to the visibility of a digital library and a major factor in determining how much it is used. Embedding or linking from high traffic sites can also raise awareness and usage.
Chapter 10 discusses the impressive results of embedding digital library images in "The
Commons" on Flickr. Several interviewees mentioned a new strategy for greatly increasing the awareness of valuable digital library content-linking from Wikipedia articles, as described by Proffitt and Snyder (2012) . Snyder, who works in the Archives of American Art (aaa.si.edu) at the Smithsonian, reported that she and colleagues became interested in working with Wikipedia, which receives nearly half a million unique visitors a month, to help the Archives reach as many users as possible. Wikipedia has greatly boosted the visibility of some of the Archive's images, which were uploaded to the Wikimedia Commons. Wikipedia has also become the single biggest referrer of web traffic to the Archives of American Art.
Creation: Community and needs orientation
The risks of "push" initiatives
Interviewees also responded to the question of what makes digital libraries fail. Several mentioned projects characterized as "push" initiatives. The builders moved through the inception and creation stages with a "build it and they will come" attitude instead of a clear understanding of their intended audience(s) and the purposes with which these audiences would enthusiastically engage. Worse, the builders began with incorrect assumptions and a vague, untested value proposition (the benefits that users can expect to experience). Interviewees also pointed to the high risk of failure associated with digital library projects that were begun:
1. with general frameworks (rather than defining a framework by working directly with the intended audience or audiences), or 2. as academic exercises without a clear strategy or intent to build a lasting service
Digital libraries as community centers
The results of the interviews suggest additional dimensions to successful digital libraries in their communities: the digital library is (1) valued and understood by the communities being served;
(2) easy to use, with low barriers to getting started; and (3) in close alignment with those communities' needs and how they work or want to work (or play). Table 7 .1 provides some examples of successfully building an active community around a digital library. 
Moving targets
The NSDL was an ambitious national-level initiative with generous funding that spawned many projects, from which digital library researchers and practitioners learned a great deal about digital libraries and their communities. The massive disruption created over the last decade in the teaching and learning community by the rise of distance education, virtual learning environments (VLEs; web-based learning environments and systems that provide virtual access to classes, tests and other educational resources and enable interaction between teachers and students), and most recently, MOOCs (massive open online courses) has meant that digital library researchers and practitioners have been attempting to hit rapidly moving targets in the domain of web-based teaching and learning.
Digital Public Library of America (DPLA)
The Digital Public Library of America (DPLA) is a new initiative at the time of this writing. It launched in April 2013. The DPLA has a grand vision: to build "a large-scale digital public library that will make the cultural and scientific record available to all" (Peek 2012). As the DPLA rolls out over the next few years, it will be interesting to observe if its builders will take advantage of what the NSDL project teams learned about building active communities around digital libraries.
The forecast is favorable: at the time of this writing, Dan Cohen, a history professor, director of the Center for History and New Media (CHNM), and a leading digital humanities scholar, has just been appointed founding executive director of the DPLA (Cohen 2013; Enis 2013).
Creation: User-centered design, ease of use and reliability
Interviewees noted the importance to digital library success of ease of use, reliability and usercentered design (a philosophy and process for designing interactive systems in which the needs and practices of end users receive extensive attention; sometimes called human-centered design). They pointed to failed projects plagued by technical problems; projects that took too long; and early digital libraries that were built in unhelpful or dead-end ways, requiring significant investment in upgrades-investment funds that are often not found, and so the digital library languishes and eventually fades away. as "a quality attribute that assesses how easy user interfaces are to use" (www.nngroup.com/articles/usability-101-introduction-to-usability). He points out that interfaces can be usable without being useful, and the best interface will not make up for the absence of features supporting what the user wants to accomplish. Buchanan and Salako cast their net beyond usability; they compile an integrated measurement framework based on an extensive review of the relevant literature on the topics of usability and usefulness. 
Usability and usefulness
Usefulness
Relevance, reliability, and currency
Community partnerships
As needing to "solve problems that users want solved" (rather than problems that builders think need to be solved).
Defining audiences
Chern 
System performance and reliability
System stability, reliability, adequate performance, an effective access rights structure and (depending on the type of digital library), technical components supporting security and privacy are also essential success factors. In addition, across the various stages of a digital library's life, a number of other technical tools may become essential, such as machine-to-machine services, or (depending on the digital library) tools supporting user interaction or personalization, recommending, commenting, user contribution, facilitation/moderation or volunteerism.
Growth: Quality content
Interviewees pointed out that what seems to drive success is the distinctiveness of the digital library's content for a particular community; the digital library is perceived by its users as a hub for a certain type of content that is essential to their shared interests. What seems to matter is the presence of a critical mass of content for the target audience(s). A glance through the descriptions of the digital libraries in table 2.1 reveals that the size of a digital library collection may not by itself be a primary factor for success: some are relatively large (e.g., Trove and the Internet Archive of websites) and some relatively small (e.g., the International Children's Digital Library and Project Gutenberg). Iriberri and Leroy's success factors for online communities include high-quality, up-to-date and legitimized content as critical during the growth stage; they also point to lack of quality content and infrequent contributions as symptoms of a dying community (2009, 11:21-11:25) .
Maturity: Funding and sustainability
With the brevity bred of long experience, William Arms remarked, "financial sustainability is the Achilles heel of digital libraries" (Arms, Calimlim and Walle 2009). It is perhaps not surprising, then, that the digital library experts interviewed for this chapter most frequently pointed to the lack of sustainable funding as the reason for digital library failure. They pointed to another reason, associated with the lack of ongoing funding: a lack of clarity around who has ongoing responsibility for a digital library.
Initial funding
Government, international agency, foundation, private sector, institutional, and individual funding sources all played a part in getting digital libraries started. In many cases, the funding was temporary (see for example Griffin 2005). Many early projects were funded principally for research and prototype building-there was little or no intention to support large-scale implementations and ongoing services. Bill Arms and his co-authors, continuing their comments on the difficulties of financial sustainability for digital libraries, notes "while it is comparatively easy to raise money for innovation, few organizations have long-term funding to maintain expensive collections and services" (2009, under "Lesson Two").
Challenges of ongoing funding
A digital library initiative can be successful in every other way, but still have difficulties with financial sustainability. The following cases illustrate this conundrum:
 Ricky Erway's white paper (2008) and by type of content (e-journals, e-books, e-archives, web sites, repositories, etc.), as well as seven case studies.
Uncertainty and resourcefulness
Digital library builders and managers are often part of parent institutions that are already funding a traditional set of services, and digital library costs make new demands on an already stretched budget. It is not uncommon for an ongoing digital library program to be running on various sources of external funds or with funds scraped together from otherwise uncommitted institutional funds of one kind or another. In other words, digital library programs have often been funded at the margins of the organization's budget (see also the 2013 Ithaka study by Maron and Pickle). This is why digital library managers tend to learn how to be resourceful, from preparing grant proposals to being creative and entrepreneurial about funding strategies. It is also why digital library programs are increasingly creating pressure to restructure and reallocate budgets tied up in the provision of traditional library services-there is just not enough money to cover both the old services and the new initiatives. This pushes the search for sustainability in a number of new directions.
We don't know yet
The context in which digital library builders and managers are attempting to find successful models for sustainability is extremely challenging. Mike Lesk concluded a detailed examination of how to pay for digital libraries with the words "we don't know yet" (2004, 50) . While a great deal has changed since Lesk completed his analysis in 2004, the digital library field's knowledge of how to build digital libraries continues to outpace its understanding of how to sustain them.
Conclusion
Online communities have life cycles from inception through creation, growth and maturity. The life cycle model can be used to examine what is likely to attract, grow and maintain a community around a digital library. It can also be used as a framework for providing insight into why some digital libraries are long-lived, while others fade into memory.
Successful digital libraries appear to have found the right mix of community engagement, quality collections, and technologies/methods supporting user-centered design, ease of use and reliable performance. A strong orientation to understanding the needs, goals and behaviors of the communities to be served appears to be a key success factor. The life cycle model suggests that at maturity, successful digital libraries are trusted sites that engage a number of participating subgroups (contributors and consumers of content, individuals interacting with each other, volunteers and partners playing various roles, etc.). Securing sustainable funding continues to be a difficult challenge for many digital libraries.
The next chapter applies the life cycle framework presented in this chapter to examine the prospects of open access repositories.
